Summary.-Analysis of data from 1434 children with primary renal tumours revealed 57 who developed bone metastases. Of these, 54 were initially recorded as nephroblastoma. Fifty-two of the 57 cases were reviewed histologically, and only 18 were found to be Wilms' tumours. Twenty-three were classified as "Bone-Metastasizing Renal Tumour of Childhood" (BMRTC), and a high male incidence was found for these tumours (M:F=6-7:1). Differences in the pattern of metastasis and the one-year survival between BMRTC and nephroblastoma are discussed. The rarity of bone metastases from true Wilms' tumours is emphasized.
A PREVIOUS SURVEY has shown that bone metastases from childhood nephroblastomas are rare (Lawler & Marsden, 1979) . In addition, the entity "BoneMetastasizing Renal Tumour of Childhood" (BMRTC) accounts for 4%o of cases originally classified as Wilms' tumour .
In the present survey, carried out in association with the Childhood Cancer Research Group and the Marie Curie Memorial Foundation, less than half of the 54 tumours originally designated nephroblastomas with bone metastases were Wilms' tumours. Furthermore, the importance of BMRTC in this context is reinforced.
MATERIALS AND METHODS
The Oxford Survey of Childhood Cancer contains 1770 children treated for renal tumours between 1953 and 1973 . 1720 of these tumours were regarded as nephroblastomas. Adequate abstracts of the case notes (and, where applicable, the necropsy reports), incorporating details of histology and subsequent progress, were available for 1396 of the children classified as having nephroblastomas and for 38 of the other tumour categories. A review of these abstracts revealed 54 children recorded as having nephroblastoma and 3 with other renal tumours who were known to have developed bone metastases at the time of death or latest follow-up. A clinico-pathological analysis of these 57 cases of primary renal tumours with bone metastases has been made.
RESULTS

Pathology
Material was obtained from 52 of the 57 cases, and histological assessment of the tumours is shown in Table I .
Criteria for the diagnosis of BMRTC include the cell type, a prominent vascular pattern with variable amounts of fibrillary formation and liquefaction; a more detailed description has already been given .
The Wilms' tumours had blastema with variable epithelial differentiation, including tubule formation, and were all considered typical nephroblastomas. In 3 Of the 3 cases not originally designated nephroblastoma, no material was available from 2, and the third was a BMRTC which had originally been classified as an angiosarcoma (Marsden & Steward, 1976) and has recently been reclassified (Lawler & Marsden, 1979) . From the histological description given, it seems probable that one of the other 2 cases was an adenocarcinoma (hypernephroma).
Clinicopathological findings
The main features of the 23 cases of BMRTC are shown in Table II . The age at presentation varied from 13 months to over 14 years. Sixteen (70%) of the patients were aged between 1 and 3 years. Twenty (87%) of the 23 children were boys, giving a sex ratio of M/F = 6 7. In 16 children, multiple bone metastases were recorded, and the sites of such deposits showed wide variation. In 13, other nonosseous metastases also developed, particularly in the lungs. In 2 cases, bone secondaries were found at presentation.
For comparison, the main features of the 18 cases confirmed as Wilms' tumour are shown in Table III . The age at presentation was between 14 months and 9 years. Eight of the children, less than half the total, were under 3 years of age at presentation. The sex ratio was M/F = 064. In 9 cases, multiple bone metastases were recorded, with wide variation in the sites involved. In 14, there were other, non-osseous deposits, mainly in the lungs, but in only one were they preceded by bone metastases. No bone secondaries at presentation were encountered. There were different intervals from diagnosis to presentation of osseous deposits in BMRTC and Wilms' tumour. Although no Wilms' tumour presented with bone metastases, the median inter- proportion of children surviving for more than one year was significantly higher for 3/7 (43) 7/9 (78) those with BMRTC than for those with Wilms' tumour (x2= 7-33 for 1 d.f., 13/23 (57) 14/18 (78) P= 0007 using Yates' correction). For neither group was there a difference in survival between children with multiple and with single bone metastases.
DISCUSSION
The incidence of osseous deposits from the BMRTC is high: 60% Lawler & Marsden, 1979) . Thus, although the overall incidence of this tumour is relatively low, this neoplasm accounts for many of the primary childhood renal tumours which develop bone metastases.
The incidence of bone metastases from tumours originally classified as Wilms' and not found to have been BMRTC was 18 out of a maximum of 1368 cases, i.e.
1.3%. This is rather higher than the ratio of 2 out of 343 (0.58%) in the previously published series of 2 of the present authors . In this latter series, however, there were 2 additional cases with an orbital and scalp mass respectively. These were considered to be tumour deposits, but there was no unequivocal evidence of any osseous lesion; in some cases it may be difficult to be certain of the existence of bone involvement. Both series emphasize the rarity of bone metastases from true nephroblastoma.
In the present series, there were 3 lymphomas, one neuroblastoma and one leiomyosarcoma, all of which had originally been designated Wilms' tumours. The presentation of lymphoma as a renal mass has been: emphasized by Farrow et al. (1968) who reported 10 such cases in adults, and the difficulty in distinguishing lymphoma from Wilms' tumour in children has previously been stressed (Lawler & Marsden, 1979) . Similarly, intrarenal neuroblastoma has been described (Kogut & Donnell, 1961; Shende et al., 1979) and adrenal tumours may invade the kidney. Leiomyosarcoma of the kidney is rare, particularly in the paediatric age range. Loomis (1972) collected 40 primary renal leiomyosarcomas from the literature with an age range of 10 to 86 years, and Lazarus & Friedmann (1954) collated 16 cases between the ages of 3 and 86 years.
The overall incidence of bone metastases from tumours originally diagnosed as nephroblastomas in this series was 54 out of 1396 (3.9%). This figure is similar to that of 3.5% given by Bond & Martin (1975) in a review of 1267 Wilms' tumours from personal observations and the literature. In the present series, less than half of the cases were true Wilms' tumours; some of the tumours in the Bond & Martin series which are also in the present series are now known not to be nephroblastomas.
The distribution of metastases in the BMRTC and Wilms' tumours, as summarized in Tables II and III , shows certain differences, although the numbers are small. Multiple bone deposits are more frequently seen from BMRTC; 70% of the cases compared to 50% of the Wilms' tumours. The skull is particularly involved in BMRTC, whereas spinal metastases are more frequent from nephroblastomas.
Some of the spinal involvement in
Wilms' tumour may be due to direct extension rather than metastasis; if so, the incidence of bone metastases would be even lower. Non-osseous metastases are more commonly seen in Wilms' tumour, although the lung is the principal site of these deposits in both nephroblastoma and BMRTC.
A chemotherapeutic regime different from those usual for Wilms' tumours may be required for the treatment of BMRTC. Careful histological assessment is essential for the accurate diagnosis of such cases.
